During an investigation of the diurnal variations of renal function two normal male subjects were found to have depressed p-aminohippurate clearances (CpAH) with filtration fractions of 0.45 and 0.44 respectively, a marked deviation from the normal mean value of 0.19 (1). In 11 patients with congestive heart failure, filtration fractions varying from 0.31 to 0.80 were observed, contrary to the experience of Merrill (2) and Mokotoff, Ross and Leiter (3), who described elevated filtration fractions in congestive failure but not of this magnitude. The renal extraction ratio of p-aminohippurate (Ep,H), determined by renal vein catheterization, in the two normal subjects was 0.63 and 0.73, while in five of the subjects in cardiac failure it ranged from 0.62 to 0.71. Bradley (4) has reported that EPAH averages 0.94 (range 0.87-1.00) in normal subjects while Breed and Maxwell (5) report 0.93 (range 0.88-0.98). That EpAH is maintained in the presence of congestive heart failure has been noted by Merrill (2), Breed and Maxwell (5) and Edelman and his associates (6).
During an investigation of the diurnal variations of renal function two normal male subjects were found to have depressed p-aminohippurate clearances (CpAH) with filtration fractions of 0.45 and 0.44 respectively, a marked deviation from the normal mean value of 0.19 (1) . In 11 patients with congestive heart failure, filtration fractions varying from 0.31 to 0.80 were observed, contrary to the experience of Merrill (2) and Mokotoff, Ross and Leiter (3), who described elevated filtration fractions in congestive failure but not of this magnitude. The renal extraction ratio of p-aminohippurate (Ep,H), determined by renal vein catheterization, in the two normal subjects was 0.63 and 0.73, while in five of the subjects in cardiac failure it ranged from 0.62 to 0.71. Bradley (4) has reported that EPAH averages 0.94 (range 0.87-1.00) in normal subjects while Breed and Maxwell (5) report 0.93 (range 0.88-0.98). That EpAH is maintained in the presence of congestive heart failure has been noted by Merrill (2), Breed and Maxwell (5) and Edelman and his associates (6) .
In an effort to explain the low values of EPAH in the above instances the experimental protocols were reviewed to uncover any differences between our technique and that customarily used for the measurement of CPAH and EPAH. Two major differences emerged. Because we were studying diurnal variations in renal function, our subjects were infused with PAH and inulin throughout a 24 hour period, the extraction ratios being performed at the end of this period. In addition, 5 per cent glucose in distilled water, delivered at a constant rate of 0.5 cc./min., was employed as diluent for the test substances in order to avoid the administration of excessive amounts of saline. Experiments were therefore devised to examine the effects of these procedures on EpAH. ' This work has been aided by grants from the Commonwealth Fund and the New York Heart Association.
METHODS
All subjects were convalescent males without clinical evidence of cardiovascular-renal disease, selected from the wards of the Third (New York University) Medical Division of Bellevue Hospital.
Glomerular filtration rate was measured by the inulin clearance (CIN), the effective renal plasma flow by the PAH clearance (CPAH). EPAH was determined by renal vein catheterization using the technique of Warren, Brannon and Merrill (7) and Bradley and Bradley (8) Inulin was determined by a modification of Harrison's method as described by Goldring and Chasis (9) and also by a modification of Roe's method (10). PAH was determined by the method of Smith and his associates (11) .
Details of the technique of continuous 24 hour clearances are described elsewhere (12 (2) . Both solutions were then incubated at 370 C. After 24 hours of incubation (2) had a distinct yellow coloration, while (1) was unchanged in appearance. Five per cent glucose alone incubated for the same period underwent no color change. Analyses after incubation showed a concentration of PAH of 985 mg. per cent in (1) and 695 mg. per cent in (2), a decrease of 29 per cent in PAH concentration of the latter.
The same solutions were further incubated for seven days. PAH concentration at that time was 970 mg. per cent in (1) and 675 mg. per cent in (2).
The same solutions were kept at room temperature for 13 additional days, when analyses for PAH showed no further change. After heating with 0.48 N HCl at 960 C. for 3.5 hours by the technique customarily used for analysis of total PAH (11), the apparent PAH concentration in the glucose solution (2) increased to 928 mg. per cent from the previously determined 675 mg. per cent.
The PAH-5 per cent glucose mixture which had been incubated for seven days at 370 C. and a standard aqueous solution of comparable PAH concentration were analyzed using varying normalities of HC1 in the acidification step before coupling. Above 0.3 N HCI the apparent PAH concentration of the standard aqueous solution remained constant while the apparent concentration of PAH in the glucose mixture (2) continued to increase with increasing acidity. The results are summarized in Table I . Incubation of PAH at 370 C. with 5 per cent glucose in distilled water results in development of color in the solution, and a marked decrease in the concentration of free or reactive PAH. Hydrolysis with HC1 at 960 C. restores the concentration of free PAH to its initial value. It is clear that the p-amino radical is involved in the formation of a glucose complex which is capable of being hydrolyzed. It is suggested that this conmplex is the product of a Schiff base reaction between the p-amino group of PAH and the aldehyde group of glucose; however, no detailed chemical analysis has been undertaken of this PAHglucose reaction product. This reaction product is partially hydrolyzed by the 1.2 N HC1 used in the standard method (11) Two explanations of the reduction of Ep and CPAH when PAH-glucose mixtures are infused suggest themselves.
The PAH-glucose reaction product, which we will designate as X, may be excreted by the tubules, but its properties may be such as to retard, even when present in very small quantities, the tubular excretion of PAH. Although this explanation cannot be disproved, we consider it improbable that a PAH-glucose reaction product would be excreted by the tubules. From several considerations it would appear more likely that it would have a clearance approximating the filtration rate. This assumption is in keeping with the low extraction ratio and clearance of PAH-X mixtures.
Alternatively, it is to be noted that X is par- It has also been observed by Klopp, Young and Taylor (13) and Grimelli and his associates (14) in man, and by Houck (16) 
